The majority of the literature dealing with simulation output analysis has focused on single response models with a limited number of input variables. However, most real world simulation applications involve multiple performance measures and numerous input variables. The purpose of this session is to outline a methodology for factor screening in the presence of multiple simulation responses. The intent is to provide general guidelines to reducing the original set of n input factors to a subset of k factors which exert the most significant impact on a set of m performance measures.
INTRODUCTION
Simulation is defmed as the development of a mathematical/logical model of a system, and the experimental manipulation of that model on a digital computer. In simplified form, a simulation model can be thought of as a "black box" into which a set of n controllable factors are combined to generate a set of m response values. The response values correspond to system performance measures which are to be evaluated. Typically, only a subset of the input factors are truly important. The difficulty lies in the determination of which input factors are important. The analyst does not want to expend unnecessary simulation runs analyzing factors which are unimportant.
Due to the complexity of systems modeled, the analyst is usually interested in the effect of the input changes on multiple performance measures. Techniques are available to screen input factors for single response simulation models. However, techniques are currently not available to address factor screening in the presence of multiple output responses. The mul-30060, U.SA tiple-response nature of a simulation model adds a new dimension of complexity when attempting to screen input factors. When screening, an input factor may be important for one response measure, but may not exhibit importance for another response measure. The analyst must determine if the factor should be screened or retained.
REVIEW OF FACTOR SCREENING FOR SIMULATION ANALYSIS
Factor screening is the process of determining the subset of factors in a simulation model which exert the greatest impact on the set of response variables. Mauro and Smith (1984) stated the following goals of factor screening: (1) to classify as important as many of the truly important factors as possible, (2) to avoid declaring unimportant factors as important, and (3) to accomplish these objectives using the smallest number of simulation runs possible. The experimental design strategy selected for factor screening will depend on the level of saturation of the design.
PACTOR SCREENING METHODOLOGY
After the selection of the appropriate experimental design, the following methodology is used to assess the model in the presence of multiple output responses. 
CONCLUSIONS~ AND RECOMMENDATIONS
Factor screening shlbuld only be used 1 m certain simulation modeling sitibations. The appropriate use of factor screening is a1 function of the number of factors involved, the numbclr of simulation runs required, the number of simulatiipn runs available for use and the available time for ar/alysis.
The factor scree1 * g methodology discussed should
factors within the sllpulation model. It is not intended for predicting the ;pctual values of the performance measures. Thereforle, the simulationis8 should use the minimum number qf runs necessary €or screening to achieve the desired accuracy he or she is willing to accept. The number of input factors dictates if there is a need for factor scrdening analysis. If the number of input factors is relatively small, factor screening is not usually necessary. IF factor screening is employed for small n, it would be more appropriate to use a full factorial or 2k--P fraciiional factorial design. However, if there are a large nubber of input factors, it would be only be applied to ( r etermine the subset of important more appropriate to use a screening methodology to determine the subset of factors which are most significant. By screening the input parameters, one can also determine the level of accuracy required for the significant input parameters. Hence, for a sigaificant input factor parameter the data estimates should have a higher degree of accuracy for the next phase of the simulation model. The methodology proposed is only recommended for the initial factor screening of input factors. It is not intended to be used for predictive purposes. After the screening experiments, the next stage of the simulation analysis would include the optimization of the model. Potentially in this stage, the previous simulation runs could be augmented. In addition, it is recommended that in subsequent experimentation those factors which were deemed insignificant should be retained in the model and set at their respective midpoint levels. The methodology developed is viewed as an initial starting point in analyzing factor screening designs for multiple response simulation models.
